This study was aimed to investigate and compare the effectiveness of two Mulligan techniques (TSLR and BLR that is Traction Straight Leg Raise and Bend Leg Raise) in improving the biceps femoris muscle performance, flexibility and pelvic rotation. A total of 90 asymptomatic female subjects of 18 to 30 years age were taken which were randomly divided into three groups, that is, two experimental (A and B) and one control group (C). The pelvic rotation ROM, passive straight leg raise ROM and EMG activity were checked in all three groups, after that the BLR, TSLR and Hamstring Self Stretch was provided to Group A, B and C respectively. All the previous readings were checked again. TSLR stretching technique was found to decrease the EMG activity and increase the range of pelvic rotation and passive straight leg raise more than other two groups. Conclusion: Mulligan TSLR stretch is more effective than BLR stretch in improving biceps femoris muscle performance, flexibility and pelvic rotation.
Introduction
EMG has become a useful tool for the investigation of the muscle activity and hence provides an efficient technique for improving the activity of the muscle. The amount of torque produced by a muscle depends on the number of motor units activated, the muscle length, and the moment arm of the muscle. These variables have been studied in various combinations, but there is lacks of studies that have investigated the relationship among EMG activity, and muscle length before and after stretching as stretching is also a muscle lengthening procedure. During maximal isometric contraction, an increase in integrated Electromyographic activity and a decrease in torque occurrs as the muscle is shortened, the opposite occurrs when the muscle is in lengthened positions. A greater difference in this relation is noted when the respective EMG activity and torque are held constant (Lunnen et al, 1981) .
Mulligan bent leg raise (BLR) technique has been described as a means of improving range of straight leg raise(SLR) in subjects with LBP and/or referred thigh pain (Hall et al, 2006b ). Mulligan has also described the traction straight leg raise (TSLR), which is said to improve the range of straight leg raise (SLR) in patients. Furthermore, it has been suggested that improving the range of SLR has a beneficial effect in restoring normal movement and reducing the degree of impairment due to low back dysfunction (Hall et al, 2006a) . The present study has provided useful information about the internal as well as the visible changes in the muscle due to the application of the mulligan (TSLR and BLR) techniques thus providing a better approach for the treatment. The purpose of the study was to establish the effect of TSLR and BLR mulligan technique on the biceps femoris muscle performance, flexibility and pelvic rotation.
Materials & Methods
90 asymptomatic female subjects were randomly assigned to each Group A (BLR Experimental group), Group B (TSLR Experimental group), and to Group C (Control group) using convenience random sampling method (30 in each group). The informed consents of subjects who were able to read and write simple English were collected with prior permission. Inclusion criteria included age of 18 to 30 years and female gender having positive passive knee extension test. The subjects were excluded on the basis of any previous medical history of lower limb injury or pain from last one year, previous fractures or surgery to back, pelvis, hip and knee, any pathological or inflammatory condition that could affect motion, pregnancy, general medical conditions like hypertension, diabetes and any neurological conditions. The pelvic rotation was checked first, by using bubble inclinometer during forward bending followed by hamstring flexibility using the PSLR test, a standard test shown to have a reliability of 0.97. The EMG (by the Neuroperfect 2 channel EMG NCV EP instrument) was then checked on biceps femoris muscle during the maximum isometric contraction produced against resistance of the repetition maximum of the subject on the DeLorme table. Group A, Group B, and Group C received three BLR, TSLR and hamstring self stretch respectively. After the completion of the stretching procedure, all pre-test readings of EMG, PSLR, and pelvic rotation were again recorded. Results were analyzed by using one way anova and paired t-test by using SPSS version 15. The within group analysis of the EMG showed that in Group A (BLR) there was an increase in EMG activity with a percentage of 22.52% and in Group B (TSLR) there was a decrease in EMG activity by 14.64%, but no significant difference in Group C (Control) was observed. The PSLR within group analysis showed a significant difference between the pre and post readings in both groups. Group A (BLR) with an overall improvement of 23.68% and in Group B (TSLR) improvement is of 25.69% and in Group C (Control) that is of 3.29%. The within group analysis of the Pelvic Rotation also showed that in Group A (BLR) there was an overall improvement in range of pelvic rotation that is of 14.20% and of 18.20% in Group B (TSLR) but no difference in Group C (Control).
Results & Discussion
This study investigated the effectiveness of the two Mulligan techniques that is Traction Straight Leg Raise (TSLR) and Bend Leg Raise (BLR) in improving biceps femoris muscle performance, flexibility and pelvic rotation. The results of this study reveal that the TSLR (Traction Straight Leg Raise) stretch is more effective in improving muscle activity, flexibility and pelvic rotation than the BLR (Bend Leg Raise) and hamstring self stretch.
In the TSLR group the EMG activity decreased by 22.52%, thus suggesting improved muscle performance as decrease in muscle activity shows that muscle is able to do the same work with less recruitment of motor units thus rendering it more efficient, while in the BLR group the EMG activity increased by 14.64%. A study done by Lunnen et al (1981) also support these results who found that changes in the moment arm of a muscle appear to affect the production of EMG activity differently. During maximal isometric contraction, an increase in integrated electromyographic activity and a decrease in torque occurred as the muscle was shortened; the opposite occurred when the muscle was in lengthened positions. The TSLR group also showed a relatively greater increase in the straight leg raise ROM (25.69%) than the BLR group (23.68%). Thus it is in agreement to the results of the study done by Lunnen et al (1981) . Further the increase in the muscle length resulted in a decrease in the EMG activity thus rendering a muscle more efficient. There is also increase in the PSLR range in the BLR group, but alongwith it, the EMG activity has also been observed to increase. These observations are in agreement with the study done by Hideaki et al, 2002) . Hideaki & coworkers found that the EMG activity of hamstring muscles during maximum isometric knee flexion varies with change in muscle length or joint angle. In this study the EMG activity has increased because of knee flexion, so this may be the reason of increase in the muscle activity in the BLR group as in the BLR stretch, the knee was in flexion thus leading to an increase in muscle activity.
The results of this study differ from the results of the study done by Andersen et al (2010) who reported that comparable high levels of muscle activation were obtained during resistance exercises with dumbbells and elastic tubing. In the present study the EMG activity was checked during the maximal resistance given by the DeLorme weights, but the EMG activity decreased in the TSLR group. The TSLR group also showed the increase in the straight leg raise range and pelvic rotation which are in accordance with the study done by Bellew et al (2010) who showed a positive correlation between hamstring flexibility and pelvic rotation. It was also observed that total forward bending range is similarly influenced by hamstring flexibility. The increase in straight leg raise range and a decrease in the EMG activity in TSLR group may be due to the fact that during TSLR stretch, various receptors exert an inhibitory influence on lower limb alphamotoneuron activity. Golgi tendon organs around the knee, hip and spine probably initiate various segmental reflex pathways during traction of the limb. Likewise, Golgi tendon organs are activated during large amplitude stretching movements such as SLR. This processing of information in the nervous system may inhibit the activity of the muscles being lengthened during SLR by dampening the afferent activity of type II muscle spindles or by decreasing motor neuron excitability via 1-b fibers. Hence, improvement in range of SLR may be directly related to inhibition of the hamstring muscles rather than changes due to stretch tolerance.
Conclusion
Based on the results of the present study, it is concluded that TSLR Mulligan stretch is better than BLR Mulligan stretch in improving the biceps femoris muscle performance, flexibility and pelvic rotation.
